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THE    GYROSCOPE    AND    ITS    APPLICATIONS

Pollock Brown

An automatic pilot introduced about 1930 has some unique features,
and is believed to be the only successful type to be entirely hydraulic
in operation, including driving of the gyros. The control is of the simple
displacement type and designed to be comparatively light and easy to
maintain.

Fig. III. 67 illustrates schematically the gyro unit used for rudder
and elevator control of the first two-axis type. Later a three-axis model
was flown^successfully, using a similar type of gyro for the aileron control.

Referring to the figure, the gyro is a rotor universally mounted on
a ball-ended shaft. The method of attachment is similar to a ball and
socket joint, with the centre of gravity of the rotor at the centre of the
ball, so that the rotor can tilt in the vertical and horizontal planes and
turn about the ball on its own axis. It virtually floats on an oil film
between the ball and the socket in the wheel, so that friction between the
two is low. The shaft is mounted in bearings and at its other end has
a small Pelton wheel which is driven by an oil jet supplied from an oil
pump at about 40 lb.sq.in.

The casing containing the shaft and gyro is mounted so that the axis
of the shaft is in the fore-and-aft axis of the aircraft.

When the shaft is spun by the oil jet, the slight friction at the ball
joint tends to drag the rotor round in the same direction until it reaches
a speed a little lower than that of the shaft. If the axis of the gyro is
not aligned with the shaft it becomes "erected" into line by the action
of the slip between ball and cup of the universal joint. The action of
the ball within the cup of the rotor is very similar to the action of the
jets-on the Griffin gyro vertical, and the erection system of the Sperry
directional gyro described in Chapter 2 (Section III).

Suppose the wheel axis is inclined down from the shaft axis. As
the ball is turning faster than the cup, and due to the angularity between
the axes, a point on the equator of the ball at each side has sliding motion
in the cup, with one component at right angles to the gyro axis and another
component parallel to the gyro axis.
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Fig. III. 67.   Pollock Brovsto.   Schematic diagram of principle of operation.
The drag of the ball and sobket drive tends to align the gyro with the Pelton
wheel shaft.   An extension of the gyro shaft operates control valves and also
carries an armature for solenoid precession control.